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(54) SCRIBING METHOD USING LASER BEAM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent the development of a large-scaled crack at a 
vertically crossing point of scribed lines. 

SOLUTION: The scribing method for formation of a vertical crack on a base plate by a 
thermal strain caused by a radiation of a laser beam upon the base plate of a brittle 
material is composed of a step in which a vertical crack is formed in a first direction 
and a succeeding step in which a vertical crack is formed in the direction 
perpendicular to the first direction. In this step in which the vertical crack is formed in 
the second direction, the depth of the vertical crack formed in the second direction is 
made shallower than the depth of the vertical crack formed in the first direction. In 
the scribing in the second direction, for example, the radiated energy of the laser 
beam per unit time and unit area is decreased compared to the time of the scribing in 
the first direction. 
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CLAIMS 



[Claim(s)] 

[Claim 1] In the scribe method for irradiating laser at the substrate of a brittle 
material and forming a perpendicular crack in a substrate by the thermal strain In the 
step which consists of a step which forms a perpendicular crack in the 1st direction, 
and a step which forms a perpendicular crack in the 1st direction and the 2nd 
direction which intersects perpendicularly after that, and forms a perpendicular crack 
in the 2nd direction The scribe method using the laser characterized by making 
shallow the perpendicular crack depth formed in the 2nd direction rather than the 
perpendicular crack depth of the 1 st direction. 

[Claim 2] The scribe method using the laser according to claim 1 which reduces the 
exposure energy per unit area compared with the time of forming a perpendicular 
crack in the 1st direction when forming a perpendicular crack in the 2nd direction. 
[Claim 3] The scribe method using the laser according to claim 2 on which the laser 
output in the 2nd direction is reduced to the 1st direction when the relative- 
displacement rate of the laser to a substrate is the same in the 1st direction and 2nd 
direction. 

[Claim 4] The scribe method using the laser according to claim 3 on which the laser 
output in the 2nd direction is reduced 10 to 40% to the 1st direction. 
[Claim 5] The scribe method using the laser according to claim 2 which increased the 
relative-displacement rate of the laser in the 2nd direction to the 1st direction in the 
1st direction and 2nd direction when a laser output was the same. 



[Claim 6] The scribe method using the laser according to claim 1 which made the 
relative-displacement rate of the laser in the 2nd direction 1 10 - 140% to the 1st 
direction. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the approach of irradiating a C02 
laser to brittle materials, such as a glass plate, and forming a perpendicular crack by 
the thermal strain. 
[0002] 

[Description of the Prior Art] After performing the scribe of the direction of X to a 
glass plate as the 1st direction from the glass substrate of a big dimension using a 
glass cutter wheel in the process which cuts down the glass plate of small 
predetermined square shape size, the scribe of the direction of Y used as the 2nd 
direction which intersects perpendicularly with it was performed, and it has divided by 
giving bending stress at a next break process. At the time of the scribe to this 2nd 
direction, for intersection jump prevention, scribe ** is enlarged as compared with the 
time of the scribe of the 1st direction, and the scribe rate is made late. 
[0003] 

[Problem(s) to be Solved by the Invention] The conventional scribe method is 
replaced and the scribe method using laser is put in practical use. This scribe method 
is indicated by Patent Publication Heisei No. 509947 [ eight to ], and the 
perpendicular crack obtained by this approach is a blind. And as shown in drawing 1 , 
to the glass plate 1 which is moving in the direction A of an arrow head, the laser 
beam from laser 2 is used as the laser spot 3, and is irradiated, by cooling next the 
field heated by the exposure of the laser beam with the refrigerant jet 4, internal 
distorted stress change occurs in a glass plate 1, and a blind perpendicular crack 
arises. Thereby, the blind scribe line (Rhine of a blind perpendicular crack) 5 is 
generated. On the specifications given in this invention, a scribe (scribe line) and a 
perpendicular crack according a blind scribe line and a blind perpendicular crack to a 
glass cutter wheel, and a name were not distinguished, but it is indicated as the scribe 
(scribe line) and the perpendicular crack. 

[0004] Also in the scribe by this laser, after performing a scribe to a glass plate in the 
1st direction, the scribe of the direction of Y used as the 2nd direction is performed. 
By the way, by the cross scribe method using a glass cutter wheel, as mentioned 
above, at the time of the scribe to the 2nd direction, in order to put in a perpendicular 



crack deeply certainly as compared with the time of the scribe of the 1st direction, 
scribe ** was enlarged, the scribe rate was made late, and, thereby, the depth of a 
perpendicular crack was made deep. Therefore, passing speed of a glass plate was 
made late, or when that passing speed was the same, at the time of the scan of the 
2nd direction, the laser output was enlarged, so that this approach might be followed 
also in a laser scribe and the exposure energy per unit area per unit time amount 
might increase compared with the time of the scribe to the 1st direction at the time 
of the scribe to the 2nd direction. However, when a scribe was carried out in the 1st 
direction and 2nd direction and it was made to separate into them after that, it 
generated in the probability for a big crack (crack from which a product becomes 
poor) to be high in the part where a scribe line intersects perpendicularly. 
[0005] this invention should lose the crack from which it is made in order to abolish 
generating of a crack used as the fault in this rectangular part, and a product 
becomes poor — ** — it aims at offering the new scribe method. 
[0006] 

[Means for Solving the Problem] this invention scribe method which irradiates laser at 
the substrate of the brittle material of this invention, and forms a perpendicular crack 
in a substrate by the thermal strain consists of a step which forms a perpendicular 
crack in the 1st direction, and a step which forms a perpendicular crack in the 1st 
direction and the 2nd direction which intersects perpendicularly after that. Here, in 
the step which forms a perpendicular crack in the 2nd direction, the perpendicular 
crack depth formed in the 2nd direction rather than the perpendicular crack depth of 
the 1st direction is made shallow. 

[0007] In the aforementioned scribe method, preferably, when forming a perpendicular 
crack in the 2nd direction, the exposure energy which irradiates per unit time amount 
per unit area compared with the time of forming a perpendicular crack in the 1st 
direction is reduced. In the aforementioned scribe method, when the relative- 
displacement rate of the laser to a substrate is the same in the 1st direction and 2nd 
direction, the laser output in the 2nd direction is reduced to the 1st direction. 
Preferably, the laser output in the 2nd direction is reduced 10 to 40% to the 1st 
direction. When a laser output is the same, the relative-displacement rate of the laser 
in the 2nd direction is made to increase to the 1st direction in the aforementioned 
scribe method in the 1 st direction and 2nd direction. Preferably, the relative- 
displacement rate of the laser in the 2nd direction is made into 1 10 - 140% to the 1st 
direction. 
[0008] 

[Embodiment of the Invention] Below, the scribe method of the gestalt of 
implementation of invention is explained with reference to an attached drawing. As 
shown in drawing 1 , to the glass plate 1 which is moving in the direction A of an 
arrow head, the laser beam from laser 2 is used as a laser spot, and is irradiated, by 
cooling next the field heated by the exposure of the laser beam with the refrigerant 



jet 4, internal distorted stress change occurs in a glass plate 1, and a perpendicular 
crack arises by the thermal strain. Thereby, the scribe line (Rhine of a perpendicular 
crack) 5 is generated. 

[0009] As shown in drawing 2 , the scribe was carried out in the direction of Y as the 
2nd direction (putting in the back) which carries out a scribe in the direction of X, and 
intersects perpendicularly with a glass plate 1 subsequently to the 1st direction as 
the 1st direction (putting in the point). Here, by performing a scribe on condition that 
versatility which is explained later showed that the perpendicular crack depth formed 
in the 2nd direction was shallower than the perpendicular crack depth of the 1st 
direction with the scribe line obtained when abnormalities did not occur. Specifically, 
by reducing the exposure energy per unit area per unit time amount compared with 
the time of the scribe to the 1 st direction at the time of the scribe to the 2nd 
direction showed that generating of abnormalities could be suppressed. 
[0010] The conditions shown in Table 1 were used as scribe conditions. Here, the 
output of laser 2 was fixed and the passing speed of the laser spot 3 was controlled. 
As shown in ** of Table 1 , at the scribe at the time of the direction of the 1 st, the 
output set to 30W, passing speed set it as 90 mm/sec, by the scribe at the time of 
the direction of the 2nd, the output set to 30W, passing speed set it as 70 mm/sec, 
and passing speed at the time of the scribe in the 2nd direction was made late 
compared with the time of the 1st scribe. In this case, as shown in drawing 3 , 
generating of the unnecessary big crack 6 was seen in respect of the break of the 1st 
direction in the crossover part 7 of the scribe line 5, and that incidence rate was 
about 75% (inside of four sheets three sheets). 

[001 1] Next, as shown in ** of Table 1 as scribe conditions, by the scribe at the time 
of the direction of the 1 st, the output set to 30W, passing speed set it as 90 mm/ sec, 
by the scribe at the time of the direction of the 2nd, the output set to 30W, passing 
speed set it as 90 mm/sec, and scribe conditions were made the same in the 1st and 
2nd directions. The incidence rate of the abnormalities in this case was about 25% 
(inside of four sheets one sheet). 

[0012] Finally, as shown in ** of Table 1 as scribe conditions, at the scribe at the 
time of the direction of the 1st, the output set to 30W, passing speed set it as 70 
mm/sec, by the scribe at the time of the direction of the 2nd, the output set to 30W, 
passing speed set it as 90 mm/sec, and passing speed at the time of the scribe in the 
2nd direction was made quick compared with the time of the 1st scribe in this way. In 
this case, generating of abnormalities was not accepted. 
[0013] 
[Table 1] 



[0014] Next, the conditions shown in Table 2 were used as scribe conditions. Here, 
passing speed of the laser spot 3 was fixed and the output of laser 2 was controlled. 
As shown in ** of Table 2, at the scribe at the time of the direction of the 1st, the 
output set to 30W, passing speed set it as 90 mm/sec, by the scribe at the time of 
the direction of the 2nd, the output set to 40W, passing speed set it as 90 mm/sec, 
and the output of the laser 2 at the time of the scribe in the 2nd direction was 
enlarged compared with the time of the 1st scribe. In this case, as shown in drawing 
3 , generating of the unnecessary big crack 6 was seen in respect of the break of the 
1st direction in the crossover part 7 of the scribe line 5, and that incidence rate was 
about 75% (inside of four sheets three sheets). 

[0015] Next, **s of Table 2 are the same scribe conditions as ** of Table 1. At this 
time, by the scribe at the time of the direction of the 1 st, the output set to 30W, 
passing speed set it as 90 mm/sec, the output made to 30W, and passing speed also 
made 90 mm/sec the scribe at the time of the direction of the 2nd, and it made 
scribe conditions the same in the 1st and 2nd directions. The incidence rate of 
abnormalities was about 25% (inside of four sheets one sheet). 
[0016] Finally, as shown in ** of Table 2 as scribe conditions, at the scribe at the 
time of the direction of the 1 st, the output set to 30W, passing speed set it as 90 
mm/sec, by the scribe at the time of the direction of the 2nd, the output set to 20W, 
passing speed set it as 90 mm/sec, and the output of the laser 2 at the time of the 
scribe in the 2nd direction was made small compared with the time of the 1st scribe. 
In this case, generating of abnormalities was not accepted. 
[0017] 
[Table 2] 




[0018] The output of laser 2 or the passing speed of the laser spot 3 was controlled, 



and when the exposure energy per unit area was reduced compared with the time of 
the scribe to the 1st direction, at the time of the scribe to the 2nd direction, the good 
result that he had no abnormal occurrence came out, so that an above-mentioned 
example might show. Generally, to the 1st direction, when the relative-displacement 
rate of the laser to a substrate was the same in the 1st direction and 2nd direction, 
when the laser output in the 2nd direction was reduced 10 to 40%, the good result 
was obtained. Moreover, in the 1st direction and 2nd direction, when a laser output 
was the same, when the relative-displacement rate of the laser in the 2nd direction 
was made into 1 10 - 140%, the good result was obtained to the 1st direction. 
[0019] 

[Effect of the Invention] As explained above, this invention can abolish generating of 
an unnecessary perpendicular crack by making shallow the perpendicular crack depth 
formed in the 2nd direction compared with the time of the scribe to the 1st direction 
at the time of the scribe to the 2nd direction. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Drawing having shown the scribe method by laser 

[Drawing 2] Drawing showing the scribe line formation by the 2-way by laser 

[Drawing 3] Drawing showing an abnormal occurrence 

[Description of Notations] 

1 Glass Plate 

2 Laser 
6 Crack 
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